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(54) ELECTROMAGNETIC RELAY 

(57)Abstract: 

PURPOSE: To provide a micro-relay whose driving force 
is great by making up mechanical elements of an 
electromagnetic magnet provided for a substrate and of 
a semi-conductor disposed opposite to the magnet and 
concurrently furnishing them with each stationary and 
each movable contact layer respectively. 
CONSTITUTION: There are provided both 
electromagnetic magnets 102a and 102b which 
generate magnetic motive force acting as driving source, 
and sucking sections 115a and 115b made of magnetic 
substance formed over movable pieces 108a and 108b 
which are provided for a ceramic substrate 101 
supporting the aforesaid magnets via a spacer 119. When 
DC voltage is applied to the magnets 102a and 102b, the 
sucking sections 115a and 115b are sucked up while 
movable pieces 108a and 108b are being deflected by 
magnet motive force. And stationary contact layers 106a 
and 106b, 107a and 107b formed in the main surface of 
a substrate 101, can thereby be opened/closed by 
means of movable contact layers 1 12a and 1 12b separately formed in the aforesaid movable 
pieces. 
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CLAIMS 



[Claim(s)] 

[Claim 1] A machine element is constituted from an electromagnetic magnet prepared in the 
substrate of an electric insulator, and a movable piece which becomes this substrate principal 
plane that prepared the above-mentioned electromagnetic magnet from the semi-conductor 
single crystal by which opposite arrangement was carried out through the spacer means, and 
which carries out movable. The adsorption section formed in the front face of the above-- 
mentioned movable piece which counters the above-mentioned electromagnetic magnet with the 
magnetic substance. The electromagnetic relay characterized by having the traveling contact 
layer formed in the above-mentioned movable piece through the insulating thin film, and the 
stationary-contact layer which are formed in the principal plane of the substrate of the above- 
mentioned electric insulator, and are opened and closed in the above-mentioned traveling 
contact layer. 

[Claim 2] The electromagnetic relay according to claim 1 characterized by coming to lay a 
detailed coil underground between the above-mentioned movable piece and the above- 
mentioned adsorption section. 

[Claim 3] The above-mentioned adsorption section is an electromagnetic relay according to 
claim 1 characterized by being formed using a magnet. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
danages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
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[0001] 

[Industrial Application] This invention is one of the micro machines, and relates to the 

electromagnetic relay which makes magnetomotive force a driving source. 

[0002] 

[Description of the Prior Art] One of the micro machines has conventionally the electrostatic 
relay which makes an electrostatic suction force a driving source. 

[0003] This electrostatic relay is indicated by JP,2~100224,A as an example. Drawing 14 is the 
decomposition perspective view of the conventional electrostatic relay. Drawing 15 is the A-A 
line sectional view of drawing 14 . 

[O004] Actuation of this electrostatic relay is explained. If direct current voltage is impressed 
between the movable piece 91 1 and the fixed electrode layer 902 by the side of before, an 
electrostatic suction force will occur between piece section of before movable piece 911 911 A, 
and the above-mentioned electrode layer 902, piece section of before 91 1 A uses the pivotable 
support section 912 as the supporting point in order to distort and displace to the electrode 
layer 902 side, the traveling contact layer 914 will contact the stationary-contact layer 904,905, 
and between both the stationary-contacts layers 904,905 will be closed If impression of the 
above-mentioned direct current voltage is severed, movable piece 911 A will return to the original 
state by the torsion return force of the pivotable support section 912, and between both the 
stationary-contacts layers 904,905 will be opened wide. 

[O005] By impressing direct current voltage between the movable piece 911 and the fixed 
electrode layer 903 on the backside, piece section of after movable piece 91 1 91 I B also 
performs the same actuation as the above. 

[O006] Here, micro processing will become possible If the movable piece 911 is formed from the 
silicon single crystal wafer 908. Furthermore, since the above-mentioned movable piece 911 was 
formed from the silicon single crystal wafer 908 of another object in the base 901, by selection 
of a spacer 909, inter^electrode distance can be changed and desired driving force can be 
obtained. 
[O007] 

[Problem(s) to be Solved by the Invention] However, the above-mentioned traveling contact 
layer 914 contacts the above-mentioned stationary-contact layer 904,905, and it is required of 
the electrostatic relay by micro processing raised to above-mentioned drawing 14 to make an 
electrostatic predetermined suction force occur between the counterelectrodes for a drive 
which constituted between both the stationary-contacts layers 904,905 from an above- 
mentioned fixed electrode layer 902,903 and an above-mentioned movable piece 911 in order to 
carry out ON and OFF control. Moreover, since there is a danger of connecting too hastily if this 
clearance is made small very much, although it is necessary to make small the above-mentioned 
inter-electrode clearance which counters, it is unproducible in below the magnitude of actual 
condition specification. 

[O008] Then, the purpose of this invention is by making into a driving source magnetomotive 
force which happens by impressing direct current voltage to an electromagnetic magnet to offer 
the micro relay with which bigger driving force than the conventional micro relay is obtained. 
[O009] 

[Means for Solving the Problem] The electromagnetic relay which relates to claim 1 of this 
invention in order to attain said purpose A machine element is constituted from an 
electromagnetic magnet prepared in the substrate of an electric insulator, and a movable piece 
which becomes this substrate principal plane that prepared the above-mentioned 
electromagnetic magnet from the semi-conductor single crystal by which opposite arrangement 
was carried out through the spacer means, and which carries out movable. It is characterized by 
having the adsorption section formed in the front face of the above-mentioned movable piece 
which counters the above-mentioned electromagnetic magnet with the magnetic substance, the 
traveling contact layer formed in the above-mentioned movable piece through the insulating thin 
film, and the stationary-contact layer which are formed in the principal plane of the substrate of 
the above-mentioned electric insulator, and are opened and closed in the above-mentioned 
traveling contact layer. The electromagnetic relay concerning claim 2 is characterized by coming 
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to lay a detailed coil underground between the above-mentioned movable piece and the above- 
mentioned adsorption section. The electromagnetic relay concerning claim 3 is characterized by 
having used the magnet for the above-mentioned adsorption section, and being formed in it 
[0010] 

[Function] According to the configuration of claim 1 of this invention, the adsorption section 
formed in the front face of the movable piece which was countered and arranged in the **5|c*** 
substrate principal plane in the electromagnetic magnet with which the magnetomotive force 
used as a driving source occurs, and this electromagnetic magnet and which carries out movable 
with the magnetic substance is prepared. The above-mentioned movable piece is sagged with 
the magnetomotive force which happens by impressing direct current voltage to the above- 
mentioned electromagnetic magnet, and the above-mentioned movable piece is adsorbed at the 
above-mentioned electromagnetic magnet. Then, the stationary-contact layer formed in the 
above-mentioned substrate principal plane in the traveling contact layer separately formed in the 
above-mentioned movable piece can be opened and closed. 

[0011] According to the configuration of claim 2 of this invention, a detailed coil Is laid 
underground between the above-mentioned movable piece and the above-mentioned adsorption 
section by special processing. Although remnant magnetism remains in the above-^mentioned 
adsorption section slightly after impressing and disconnecting direct current voltage to the 
above-mentioned electromagnetic magnet, direct current voltage can be temporarily impressed 
to the above-mentioned coil laid under the above-mentioned movable piece, and the remnant 
magnetism of the above-mentioned adsorption section can be removed. 
[0012] According to the configuration of claim 3 of this invention, the above-mentioned 
adsorption section is formed using a magnet If direct current voltage is always impressed to the 
above-mentioned electromagnetic magnet this electromagnetic magnet can be used as ah 
electromagnet The polarity (N pole and south pole) of the above-mentioned electromagnetic 
magnet can be changed by changing the sense of the current passed in the coil of the above- 
mentioned electromagnetic magnet Then, a movable piece can be adsorbed or the above- 
mentioned electromagnetic magnet can be opposed. 
[0013] 

[Example] One example of this invention is explained with reference to a drawing. Drawing 1 is 
the decomposition perspective view of an electromagnetic relay of the 1st example. Drawing 2 is 
the A-A line sectional view of drawing 1 . Drawing 3 is drawing having shown the creation 
approach of ceramic substrate side 101 gradually, and drawing 4 is the expanded sectional view 
of electromagnetic magnet 102a made to insert in the through hole of the ceramic substrate 101 
of drawing 3 . 

[0014] The electromagnetic magnets 102a and 102b consist of Cores 103a and 103b and Coils 
(copper wire) 104a and 104b. Cores 103a and 103b are created by making for example, a Mn 
(manganese)-Zn (zinc) ferrite into fine particles, putting into metal mold, hardening, and 
calcinating, and Coils 104a and 104b roll the about 30-tum surroundings at a time with the 
0.1mm copper wire covered with the insulating material around the heart in Cores 103a and 
1 03b, and they create. 

[0015] A ceramic substrate 101 is created by putting the fine particles of aluminum 203 
(alumina) into metal mold, hardening them, and calcinating them. Through holes 105a and 105b 
are formed in the ceramic substrate 101 ( drawing 3 (a)). First, Cr (chromium) and Au(gold) are 
formed with vacuum deposition all over the Ath page of a ceramic substrate 101. At this time, Cr 
raises the adhesion of a ceramic substrate 101 and Au. and forms Cr ahead of Au. After forming 
Au/Cr, the stationary-contact layers 106a, 106b. 107a, and 107b are created by etching (it is 
described as etching below.) according an Au/Cr layer to a photolithography technique ( drawing 
3(b)), 

[O016] Drawing 5 is drawing having shown gradually the creation approach by the side of Si 
(silicon single crystal wafer) substrate which consists of a movable piece 108 of the 1st example. 
The Si substrate 109 used as the above-mentioned movable piece 108 is created in the 
direction of a field as shown in drawing 6 . If the above-mentioned Si substrate 109 is 
manufactured in the shape of a rectangle, although, as for parallel 602a and 602b, a precise 
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straight line is obtained to orientation FAZETTO (it is described as Following OF.) 601, the 
perpendicular sides 602c and 602d will become Giza-like to OF601. However, if the above- 
mentioned Si substrate 109 is manufactured in the slanting direction of a field to the above 
OF601. the above-mentioned Si substrate 109 of the others shown in drawing 6 which serves as 
a configuration of the shape of 603a, 603b, 603c, and Giza where 603d is complicated, and 
requires a precise configuration will be hard to be obtained four sides. 
[0017] Then, it manufactures so that four sides of the Si substrate 109 may be set to 602a, 
602b, 602c, and 602d, and Si02(5ilicon oxide) 11 Oa and 110b are formed for example, by the 
oxidizing [ thermally ] method to the Ath page of the Si substrate 109 first shown in drawing 5 , 
and the Bth page ( drawing 5 (a)). After forming Si02, SiOof Bth above-mentioned page2l10b is 
etched, and removal processing of the perimeter frame is left and carried out ( drawing 5 (b)). 
Specified quantity removal processing of within the limit [ perimeter ] is carried out for the Si 
substrate 109 to this Bth page by KOH (potassium hydroxide) anisotropic etching by using 
Si021 10b as a mask ( drawing 5 (c)). 

[0018] Next, Cri 1 1 and Au(gold)1 12 are formed all over the Ath page with vacuum deposition. At 
this time. Cr raises the adhesion of Si02 and Au and forms Gu ahead of Au. The traveling 
contact layers 1 12a and 1 1 2b are formed in the piece of an edge of the part which etches a 
Cr/Au layer using an aqua regia (hydrochloric acid: nitric acid : 3:1 volume ratios), and serves as 
the above-mentioned movable pieces 108a and 108b. the whole surface of the Ath page of after 
that — the permalloy film 113 (alloy of nickel and iron) — for example, membranes are formed 
with vacuum deposition thinly about 300A ( drawing 5 (d)). Next, a resist 1 14 is formed with 
vacuum deposition on the permalloy film 113 of the whole surface of the Ath above-mentioned 
page. 

[0019] Adsorption **** 1 16a and 1 1 6b are formed for the above-mentioned resist 1 14 by 
adhesion exposure with the ********** form of the contact surface of the above-mentioned 
electromagnetic magnets 102a and 102b. Then, the permalloy film 115 is thickly formed with 
vacuum deposition equally [ about 12 microns ] all over the Ath above-mentioned page ( drawing 
5 (e)), 

[0020] In addition, this permalloy film 1 13,1 15 is NiS04.6H20 (nickel sulfate)... It is 

150gFeSO4.7H2O (iron sulfate) It is 10gH3BO4 (boric acid) 20g saccharin What mixed 

0.75g is used. 

[0021] Next, adsorption **** 1 16a and 1 16b formed by the resist 1 14 on the Ath above- 
mentioned page are covered by Resists 1 17a and 1 17b, and the permalloy film 113,1 15 from 
which a nitric acid, hydrogen peroxide solution, and water serve as outside the limit [ of the Ath 
page / adsorption section ] with the etching reagent of 2,9:1:7.2 is etched and removed ( drawing 
5 (f)). Next, adhesion exposure removes altogether these resists 114,117a and 117b of the Ath 
page, and the adsorption sections 115a and 115b are formed. And it forms in the form which 
etched into the configuration where the KO character countered SiOof Ath page2,1 10a, only the 
predetermined amount finally etched with a pottaslum hydroxide solution, and the movable 
pieces 108a and 108b connected to. the perimeter frame through the pivotable support section 
1 1 8 ( drawing 5 (g)). Si substrate side 109 processed as mentioned above arid ceramic substrate 
side 101 are pasted up through a spacer 119. 

[0022] Next, actuation of an electromagnetic relay of the 1st example is explained. If direct 
current voltage is impressed to coil 104of electromagnetic magnet 102a a, magnetomotive force 
will occur in this electromagnetic magnet 102a, piece section of before movable piece 108 108a 
uses the pivotable support section 1 18 as the supporting point, in order to bend and displace to 
the electromagnetic magnet 102a side, traveling contact layer 1 12a will contact the stationary- 
contact layers 106a and 106b, and between both stationary-contacts layer 106a and 106b will be 
closed. 

[0023] If impression of the above-mentioned direct current voltage is severed, movable piece 
108A will return to the original state by the torsion return force of the pivotable support section 
118, and between both stationary-contacts layer 106a and 106b will be opened wide. Piece 
section of after movable piece 108 108b also performs the same actuation as the above by 
impressing direct current voltage to coil 104of electromagnetic magnet 102b b. Although remnant 
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magnetism remains in the above-mentioned electromagnetic magnets 102a and 102b slightly at 
the adsorption sections 1 15a and 1 15b after impressing and disconnecting direct current voltage,, 
there is an electromagnetic relay of the 2nd example as a means which removes this. 
[0024] Drawing 7 is the important section cross-section decomposition perspective view of an 
electromagnetic relay of the 2nd example. Drawing 8 is the B-B line sectional view of drawing 7 . 
Drawing 9 is drawing having shown gradually the creation approach by the side of Si substrate 
which consists of a movable piece 208. Si02(silicon oxide) 210a and 210b are first formed by the 
oxidizing [ thermally ] method to the Ath page of the SI substrate 209, and the Bth page 
( drawing 9 (a)). After forming Si02. SiOof Bth above-mentioned page2210b is etched, and 
removal processing of the perimeter frame is left and carried out ( drawing 9 (b)). Specified 
quantity removal processing of within the limit [ perimeter ] is carried out for the Si substrate 
209 to this Bth page by KOH (potassium hydroxide) anisotropic etching by using SiO2210b as a 
mask ( drawing 9 (c)). 

[0025] Next, the detailed coils 114a and 114b are formed in the Ath page part of the Si substrate 
209 which counters the above-mentioned electromagnetic magnets 102a and 102b. the above — 
as a processing means of ^ detailed coil, Nb (niobium) is formed with vacuum deposition all over 
the Ath page of the 1 Si substrate 209. 

2) Attach a copper plate 214 to the Ath page part of the Si substrate 209 which counters the 
above-mentioned electromagnetic magnets 102a and 102b with vacuum deposition after forming 
Nb. At this time, Nb is used in order to raise SiO2210a and copper plate 214 adhesion. 

3) Process this copper plate 214 on a fault volume by etching, and form the detailed coils 214a 
and 214b, after attaching a copper plate 214. 

After forming the detailed coils 214a and 214b. polyimide (resin) 215 is attached all over the Ath 
page, and the detailed coils 214a and 214b are fixed to the Si substrate 209 ( drawing 9 (b)). In 
order to pull out the piece of an edge of the core of the above-mentioned coils 214a and 214b 
out of this coil, etching removes the polyimide 215 of the piece part of an edge of the core of 
the 1 above-mentioned coils 214a and 214b. 

2) Form Nb with vacuum deposition all over the Ath page of Si ******. 

3) Attach the small copper plates 216a and 216b of two sheets with vacuum deposition in the 
configuration which processed into the Ath page of the Si substrate 209, and was put on the 
fixed detailed coils 214a and 214b. 

4) And process the above-mentioned copper plates 216a and 216b by etching, and form the 
piece of an edge which exists at the core of the above-mentioned coils 214a and 214b so that it 
may become an outgoing line other than this coil. 

Special processing is carried out as mentioned above, and outgoing lines 216a and 216b are 
formed ( drawing 9 (e)). After fomiing outgoing lines 216a and 216b, polyimide 217 is attached all 
over the Ath page, and outgoing lines 216a and 216b are fixed to the Si substrate 209, Next, only 
above-mentioned coil 214a and a 214b part leave the above-mentioned polyimide 217 by 
etching, and it removes. ( Drawing 9 (f)) . Next, Cr219 and Au(gold)218 are formed all over the 
Ath page with vacuum deposition. At this time, Cr raises the adhesion of Si02 and Au and forms 
Cu ahead of Au. The traveling contact layers 21 8a and 21 8b are formed in the piece of an edge 
of the part which etches a Cr/Au layer using an aqua regie (hydrochloric acid: nitric acid : 3:1 
volume ratios), and serves as the above-mentioned movable pieces 208a and 208b. 
[0026] the whole surface of the Ath page of after that ~ the pennalloy film 220 (alloy of nickel 
and iron) — for example, membranes are formed with vacuum deposition thinly about 300A 
( drawing 9 (g)). 

[OG27] Next, a resist 221 is formed with vacuum deposition on the entire permalloy film 220 of 
the Ath above-mentioned page. Adsorption **** 223a and 223b are formed for the above- 
mentioned resist 221 by adhesion exposure with the form of the contact surface of 
the above-mentioned electromagnetic magnets 102a and 102b. Then, except for the resist 221 
of the Ath above-mentioned page, the permalloy film 222 is thickly formed with vacuum 
deposition equally [ about 12 microns ] ( drawing 10 (h)). 

[O028] In addition, this pemrialloy film 220,222 is NiS04.6H20 (nickel sulfate)... It is 
150gFeSO4.7H2O (iron sulfate) It is 10gH3BO4 (boric acid) 20g saccharin What mixed 
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0.75g is used 

[0029] Next the resist 221 of adsorption **** 223a and 223b formed on this Ath page is 
covered by Resists 224a and 224b, and after that, for example, a nitric acid, hydrogen peroxide 
solution, and water etch the permalloy film 220,222 of an adsorption section outside the limit of 
the Ath page with the etching reagent of 2.9:1:7.2, and it removes ( drawing 10 (1)). 
[0030] Next, adhesion exposure removes altogether these resists 221,224a and 224b of the Ath 
page, and the adsorption sections 223a and 223b are formed ( drawing 10 0)). And it forms in the 
form which etched into the configuration where the KO character countered SiOof Ath 
page2210a, only the predetermined amount finally etched with a pottasium hydroxide solution, 
and the movable pieces 208a and 208b connected to the perimeter frame through the pivotable 
support section 225 ( drawing 10 (k)). Si substrate side 209 processed as mentioned above is 
pasted up through ceramic substrate side 101 and a spacer 1 19. 

[0031] Next, actuation of an electromagnetic relay of the 2nd example is explained If direct 
current voltage is impressed to coil 104of electromagnetic magnet 102a a, magnetomotive force 
will occur in this electromagnetic magnet 102a, piece section of before movable piece 208 208a 
uses the pivotable support section 225 as the supporting point, in order to bend and displace to 
the electromagnetic magnet 102a side, traveling contact layer 218a will contact the stationary- 
contact layers 106a and 106b, and between both stationary-contacts layer 106a and 106b will be 
closed 

[0032] After refusing impression of the above-mentioned direct current voltage for opening 
between both above-mentioned stationary-contacts layer 106a and 106b. it is required to 
remove the remnant magnetism which remained in permalloy film 222a used as adsorption 
section 223of piece section of above front 208a a. Then, after refusing impression of the above- 
mentioned direct current voltage first, direct current voltage was made to impress to coil 214a 
laid under the above-mentioned movable piece 208 temporarily, and the remnant magnetism of 
the above-mentioned adsorption section 223a was removed. Front piece section 208a returns to 
the original state by the torsion return force of the pivotable support section 225, and between 
both stationary-contacts layer 106a and 106b is opened wide. By impressing direct current 
voltage to coil 104of electromagnetic magnet 102b b, piece section of after movable piece 208 
208b also performs the same actuation as the above. 

[0033] Drawing 1 1 is the important section cross-section perspective view of an 
electromagnetic relay of the 3rd example. Drawing 12 is the C~C line sectional view of drawing 
11 . Drawing 1 3 is the expanded sectional view of electromagnetic magnet 302a made to insert in 
the through hole of the ceramic substrate of drawing 1 1 . A magnet is attached and formed in 
the adsorption sections 315a and 315b on the Si substrate 309 which counters the 
electromagnetic magnets 302a and 302b in this example. In addition, the structure of a part is 
the same as that of an electromagnetic relay of the 1st example. 
[0034] Next, actuation of an electromagnetic relay of the 3rd example is explained. 
[0035] If the direct current voltage of a negative electrode (-: minus) is impressed in the 
direction of A from a positive electrode (+: plus) among drawing to coil 304of electromagnetic 
magnet 302a of structure of U character mold a Magnetomotive force occurs in this 
electromagnetic magnet 302a. ****** of electromagnetic magnet 302a countered and arranged 
in the adsorption section N pole of piece section of before movable piece 308 308a serves as 
the south pole, and one ****** which was countered and arranged in this adsorption section 
south pole and which will said electromagnetic magnet 302a Accept it serves as N pole. In order 
that movable piece 308a may bend and displace the pivotable support section 318 to the 
electromagnetic magnet 302a side with the attraction between the unlike poles which faced each 
other as the supporting point traveling contact layer 312a contacts the stationary-contact 
layers 306a and 306b. and Kaisei of between both stationary-contacts layer 306a and 306b is 
carried out. 

[O036] The direct current voltage of a negative electrode (-: minus) is impressed to opening 
between both above-mentioned stationary-contacts layer 306a and 306b from a positive 
electrode (+: plus) in the direction of B to 304of above-mentioned electromagnetic magnet 302a 
a. With the above, the magnetomotive force to hard flow is occurred in this electromagnetic 
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magnet 302a. ****** of electromagnetic magnet 302a arranged to the adsorption section N pole 
of piece section of before movable piece 308 308a serves as N pole, and this adsorption section 
south pole is countered. One arranged ****** which will said electromagnetic magnet 302a 
Accept it serves as the south pole, movable piece 308a separates from electromagnetic magnet 
302a according to the repulsive force between the unlike poles which faced each other 
considering the pivotable support section 318 as the supporting point, and both the stationary- 
contacts layers 306a and 306b are opened wide. Piece section of after movable piece 308 308b 
also performs the same actuation as the above by Impressing direct current voltage to coil 304of 
electromagnetic magnet 302b b to compensate for actuation of a relay. The electromagnetic 
magnets 102a and 102b inserted in the through holes 105a and 105b of the ceramic substrate 
101 shown in drawing 1 in the 3rd example are made to counter, and actuation with the same 
said of the configuration of one adsorption section of N pole or the south pole is considered in 
the magnet of the adsorption sections 315a and 315b on the Si substrate 309. 
[0037] 

[Effect of the Invention] Since he is trying to use magnetomotive force as a driving source 
moreover, while being able to obtain big driving force as compared with the former taking 
advantage of the description of the conventional micro relay according to this invention, contact 
force becomes large arid the stability of a relay can increase. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
danages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely, 

2,**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCFaPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the decomposition perspective view of an electromagnetic relay of the 1st 
example. 

[Drawing 2] It is the A-A line sectional view of drawing 1 . 

[Drawing 3] It is drawing having shown gradually the creation approach by the side of a ceramic 
substrate. 

[Drawing 4] It is the expanded sectional view of the electromagnetic magnet made to insert in 
the through hole by the side of the ceramic substrate of drawing 3 , 

[Drawing 5] It is drawing having shown gradually the creation approach by the side of Si (silicon 
single crystal wafer) substrate which consists of a movable piece of the 1st example. 
[Drawing 6] It is the explanatory view of the direction of a field of a silicon single crystal wafer. 
[Drawing 7] It is the decomposition perspective view of an electromagnetic relay of the 2nd 
example. 

[Drawing 8] It is the B-B line sectional view of drawing 7 . 

[Drawing 93 It is drawing having shown gradually the creation approach (a-g) by the side of Si 
(silicon single crystal wafer) substrate which consists of a movable piece of the 2nd example. 
[Drawing 10] It is drawing having shown gradually the creation approach (h-k) by the side of Si 
(silicon single crystal wafer) substrate which consists of a movable piece of the 2nd example. 
[Drawing 11] It is the important section cross-section perspective view of an electromagnetic 
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relay of the 3rd example. 

[Drawing 121 It is the C-C line sectional view of drawing 1 1 . 

[Drawing 13] It is the expanded sectional view of the electromagnetic magnet made to insert in 

the through hole by the side of the ceramic substrate of drawing 1 1 . 

[Drawing 14] It is the decomposition perspective view of the electrostatic relay in which 

conventional micro Massine's example is shown. 

[Drawing 15] It is the A-A line sectional view of drawing 14 , 

[Description of Notations] 

101 Ceramic Substrate 

102a, 102b Electromagnetic magnet 

103a, 103b Core 

104a. 104b Coil (copper wire) 

105a, 105b Through hole 

106a, 106b Stationary-contact layer 

107a. 107b Stationary-contact layer 

108a. 108b Movable piece 

109 Si Substrate 

110a. 110b Si02 (silicon oxide) 

1 1 2a, 1 1 2b Traveling contact layer 

115a, 115b Adsorption section (magnetic substance) 

1 1 8 Pivotable Support Section 

1 1 9 Spacer 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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